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(Physics to Save Lives) 



*hNlfi™h ^mj l*o R«i«m ^rtpif ^ ot '^ s T iwc^ ^t?r “5^ 

*RNfi®Rl ’ I ^2R' R^UlflS^ ^PT W*Rft OTf*t *4W ^ 

ISftvilfiwiw i ^ w rt ^»uc\» «it m*c 5$ <ii$t« ctic^ 

Hilwm c@®br 'sjwteFsjwf c*f«lc® *lt*H? *R|4|Rw|cfl«i Pi'Bji'sj'i «ilR^>lnt<p ^ttw ^Itfitar 
*rf5>& i ^ i °i*ui(.<i I5R*s j iiR'wivi ^?rr ^r ptcr^t c^t qaHif'^ I*k$j 

'«ilt.»il Ml ^fll i csT*f ’ai^hPi'wi *RT, Mf*l<l ^T®t *i*i hi^ c*if5 *jRPpO i ^ 

ot csifl "st rst, gjW faifttsr ^t fSR»^*iit«« or *hNlfiwh 

^wflcsr q\hqh 'BhiwH'q ctT'e?rr $!$(& \ 





















4 


• Tsfa 9 HNfa'aa|<.1« 1%% ^JMJt <p*(.'a *it?Ri 

• sH'tH&tti ^SRCfpT ^JNJt *im l 

• 1=ta ^RolPi'o \5t ^JHJt <p<i<.'® i 

• BR 1 ^ < »llR'aa|c»i C?TM f*f*fel W’llfcc'a *M^«s|(.*m *03*0 'S vst'gti 

^jt*trf <p<\q& i 

• 8f^% ^ witf% wr ^ *<rMj wot ^ 

C#*t»t ^JNlt <P*&^> i 

• w cm ft«4iw stram^st wtt^ tor wjt ^ 

«mn '»u.t>'o«i spue's *11?? I 

• (Sit? Prlwi Real*! M3 2M5?ff ^(.ns I 


*o*tr 
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14.1 'S^HnMR , e®k*w 1%(% (Background of Biophysics) 

Mm 4 ^tw?r cM\ to i MM sit% 

^R5j^ TOT, TO* «l(.*13« ^tC«f 9 tfl5 C^tC^T, ‘ ! lR(.<p|(.<P '0|«p<l 'TO^ 

«l«uft<.<P SfifM* C#5 TSpfc CTO CSJCT K^T, CTO ^f^Sf 9 #tfP* RilW 

■^JPUf <K3 <P3l m OT’JplT 3,Ct^, *hMR'0s|c,»m R*(fl I ^I's^RJcvs *jc«i ^ *M'4R'08 |wi 

mi $HR*h«m zfiMm c^ro ^ c^r mM c*k \ 

Rvaalt/is ^rspif^?' ^fR«f ?m Rfoq ■*tNl? '8*fa M& ’hMR'wh 
^1<iRv2aiw<) 'sm aiw^ar *\os c®Ht mi m cra*r w 

^‘WlR'wh (Biophysics) 1 '^fa 9 1iMR'8ah taR<p ^lo©^ 'srf5«i siO^R cwscti 
*M'4R'83|g , 13 9 tlf*lft© < P fi^Tf 9 ! <pw 'stRc'is *THT *13(/13 '©lyi'^H 

■TO <TO* 1 ^ m 'Jit?! 'ifa'IiMR'asli ©rhRvMh mi *IiMR' 88 |<.is 0®WI^ 

mfim cmm Mm$ frot ctfto Mm icsr cm mus 

*nur M cmm 'aMjftw st^fro* mm to <wi*iim« f$Mm\ Mm MM\ Ms 
s*sre toi ^ ^ m, MM *ifsm *jsto* Mm*! cm 

to’jr m cro mm *imcs Mm cron M$ cM 1 

14.2 ^MnHw* 'omh 
(Contributions of Jagadish Chandra Bose) 

^jts w’iRh&oj ^ (f^aj 14 . 01 ) ^<pRc<p %»r ai^R st*m *5R3fro> 

?tm ## 53 # 1 ^ %@R sr«m ^siPswtfw # 3 # 

4^sr MsM\ 1 m? l^fapsT «I!<k^h um omft Msm 

SflCSf 1 xsp ^f 1858 ^llc«1^ 30 ^iC®W, WH^fvC^ I W ^t ^l^h&ta ^ 
csrnm 4 ^sr cs*fi vijigtc^u %®pt 1 v»m cspn 9 ^ ^ ^ sjiffr«r Rhjh«, 

*m 4>«i4>M*i c$m ^ Ms c^th ^ « wrcst <i^tc*iM c*m to^t i 1880 






























































































•InRftssh 




' 3 Tt^T ft^ RRR *R ftft ■*Jl-T 4RS 1880-1884 3 llt e Tsl t'O'sw C<Mli$et 

■RuRhjmw ’MR^lw ©rR*r Ito rsr RiRmhii em tR*rcft ftft ©Rft 

WH I 1885 ROT ftra 4OT CSfftflSft +OTlBr Rfftft©5R ftRR Wt ^ 

RRR I <7$ ^OT RR Wdt *1WlMH C^R CRtOTt RRft % R, RR*tR3 ftft »1M4MH 
RtW ulPu.ii RtRI ftw* COTR ^sN *lHR*«l <U^'o| 
ft®T I ^ *M*HR R>tW <PiK.'»l *lt'®* COTRi 

<toft<P \aR Rj\5f ^|'»lc<l TjCR rafts TO® 

RteR rr 4 to Rift w rrrr <r<h i 

1895 Rot ftft efRsratraR ROTt w'slw 
’Rra raft's r?cw Rftra wRri »fttspl'sra« 

«1W*flto CTO3 RR R5 ^SRPfft riot, ftft^ sm 
ftarc rafafft Iw ftftftiJR *rtfei (sir 
5 ftPiftfcto) Rftra ©trot w rri ©rtof 
R^J rafts RKtRvstR 1( Rt® RRR ©RJ 
©TR'lfRRtft ©t?*R WI ©llR«*l« 

c*fc^5 rcr RtftftjR ^%r cr3rr *\ftROT ftft 
wlu j i < il?i ®t*u S*ijj 8 ra ra*? i Ji^tucii rs to 14.01: Ri>ft rir 
Rtfttft, spg^ftw dm OTR#%?r sifter 

$*|pBfiJ\3& T5RS ^ 

(IEEE) rafts R'aaltl* <i|<P«t *1 ©RR ftOTER 'oiftft'© <PG*C.^ I 

*|rr# rrcr r^ $ftr it lfto^ $*R ©iotr $§^3< ©iift^n rotr i <$r 

Rraf feftcM ^ftr raw rrr ©rj crfrIRr ©itftRR, ^ RftRftt *R1$ ««w ftfto 
^tMcr Rwt crsrr ftoROTt ^ssNratR i ©rtOT qRR rrT rot! ^Hotr R\st (wrr 
sTfft RtOT RRRftR, ftft raftraftOTR ©trot ta^ftR i 

1917 Rot ^ftt lt tfR^ ftra RrrR rrr ©rj ftft wlRi ^ ft©sft Rrr sift^t 
rrr i ©R%Rr rTotIr otR rmMPi “©iw” rw sJotT Rra^fto rwc^ i rr 

^OTRRMJ 4Rft SW “Response in the living and nonliving”. 



1937 ROTR 23 it'®** '»h'®l«R ©TRtR @r>l^-lotti R^ ^j**H RRR i 










































































































14.3 ailwn (Human Bodies and Machines) 

TO?T &r#R #TO TOT *TO? ?W W&ft wf? I CWNT'Q to? TO ’tlf^CW TO? 
TOTO W?t? TO felQNfcrt’M ?lfr, TOT? fTO «NC*I« TO WJt? TO$, ??? CTO? 
TO <j3p|fo‘H (?# ^5#T I <fl$ ^>lfawl WC*tW %< TO <R WlWtf ?W ?RCW 

#t C?IWft <Rl>t J i i Ht<p 'TOluis TO>f TOtt i 'TOsI Wtf?, TO>t TO ?®Tt 

?t? R—ii)<pi3| c<pl*J C?CW <PW t£)<p'S5T«i < J c ff'*t »<l^ ??, < jRl^l(. v ® 4?? c^lc^l ??t 

(?^ <Rfi> 4Wfi> (^ ^ WC? f?CW f?CW <3ffiwf TOT *if? c TW ?? i WM^C^T 

c»'®w <.<plt*il fw^ R<P«1 ?CR <Rfi> %W %W Rtf?fc? W>MI<J C5^f TOT, CWTO TO^ (Rfi> 
TO R i Wt?TO3 *Mfs WTO? TO ^pRt W?t? TO fw??t TOWRT3? W«t2fTOt? 
WtWW*f CTOtCTO TO WtTO TOW TO3$ 'STRTOTO TO? TO ^TO Wt? i 

vSik'Stf <WQ?I? W»TJ ?®Tt ?t? WlTOi? TOfi> R?°1W? TOt, <Rfi> ?tt£3? CWlTRl 

^*tH*Tt (Stimulation) ^51^ TOvlWTOTC? *l3ks ?$ RWt«R WC? i WRIW? Iw^sf? (^W) 
TO^ ^fwft, CW3T M CTO ?WfC®R ?# Rl?C? <Rl5tCW *rfTOtm TO I *lffej? TO 
4?? 'stfTOlRf tro WtWW t^TTO? 'TOt WlW WC? 1w??T C5t? WRWKC*!^ WTO?!? "TOT i 
^ Wl^ ??, TOTST? W^R TO^t TO? TOt CTO CTO W?R ?T fro fcst?, TOJFF 
iTOl? ?TO TOt? WC? 4?? iff? CTOTOt 4Wfi> TOT ?t 1?W«T TO ^JCW '“tffc? WlTO^f 
?Jt?W ^ i wtfk ?Rf ?t? C? ?tTOf? >3?# ftSRTO? TOt i 

to fro TO to? to wlTO? *tf$? TOtw? ?? i fTO? c*i3K ffcw»r, TO 
^sjtf? toi^ froc? ?m? to ?t?t?f?w ?tfro ■*1%^ ^rofro to i toTO 
W'bIM^ TO To wc? 4?? TOstfrot? TO?t TOC5? CTO '*tfkg? TO ^ R?5t? 
wt? I 

TO?t ?R?CTO? TO TO? TOW ^ <3? WTO TOR'S WlTO? TO 
?tTO TO WtTO? ^ ?RWR? ^jRf? wt^iw? ?W C?CWQ C#t f?R?W?, C#t 3?W2R 
4?? ?TO?? i TO?t (R^ ?TOJ? WflRR'S «f|TOt ^RtW? WTO < Ht?t? i 

14.4 C^H -qm's (Diagnostic Instruments) 

1950 TOT 'sjt^CR? 9^5 Wl^[ %T 50 ?TO? WtTOrft, 60 ?TO Wl^[ 20 ?^? 

C#f CTO^ i ?tro? #^^*1? TO C?R 2tfTO?W ?RTO, 


^-«o, 'I^R'SaiM, &3T->o?T (2l1*t 



















































































































V9&8 




^TTf RR«v>lls "SfN WW1*| Wtt *3®%© ^l«j[C<l« ^ ^fW 

(Wa <Wai 

cstm R-i>*£ «nyiH *tt^ 'sit^ror ^ ^ ass ^o^t?r awa fife^lR'sela* 

v5»lfv®'Si '©Tta i RR>VilR©ali.»is v5s(Rm aWa ■aw(.5, 1%^ W^ftR, 

arc'll Rmi '0|(.1<P aW R*f?T ROiics?. I 4<pi>l ^RT R®T ^W»T RR*via»$l 

at% Rfe *r*H aalt aw <Man i *tffe ^srw 

^aa ^at, -hIS^im aw %*w ^ aa w i wife ^wa ^ a 
Wfeta aw R^w <iicc^. at •a, ^ia^ atawata BR s vii <p^i ^aa • 

^ ^r*ota aW R4& <•3^? fiR^Tiw ^u c<i j i<i ^ei^ftta ^j^i?t <p^i afa awiafS R«i 
TOiteW ^at i awnt a*la ^ wffetaW ^jalfe *ml»iR *wWfi*lc«w 
atar , oiIR^pWw > <u^r <pai "^aa i 

14.4.1 (X-Ray) 

1885 ^Tta ^§t®iaaw «m®M ifl^aa^ ?Rf ^iR^h *k*m, af& ■*iffe" 

1 ll” J ic 9 lf*t t»t aa Wa <pu>I£||R , <p CS|U> ?R 'j^o© *IWa i ^ 81^1© a’sW ©till 

fe^r*raam*rw asm ^afe «*raw* i ^ wft «*rara 'sm wtam ^ia$ 
afafe w*l, aa aw ©^®t &Wj ^siWtaw *|RR© i^laW wlaT ala ^c*j<p 
a)&, aft ©w w*mw ^itat ala aaa *W aR i aa« w»t faw 
aaa aft aft ^w?t wtf*r 3&c©lt*tar 

atar $m-<3 awa *ift Wi _ 



<wiaia* c©a^ Ra 
sWW aa aft ^3*© ^ i 


14.02 ftcat feta ^-a 



^wa ferial aa 


fe 14.02: m~a HSBa i 


ta^#r ^ ^r «*w wjlwlcvbn 
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#?? visit's 




TOItW c®1c e Bws TO^cH C?f5 TO? ^cB TOT i toTcTOs i£R* 'aulcilc®? C®®? osIc’Ber 
W c?f*T TO? to«i<p$-i 's’® C^f*t *lfo*11«w> «ij1ciIc®? fro?> ^tB TO? i 4^-C? IBSw ^ 
cTO*B®i 100 cTOc*B* TO^ITOfe. to® TO? i toTMw cTO?> ste© '*1%© ^cB TOTO 
^W4fiH’(nt *lilMl*» TOW© TO?i *lt®*n*it $M4»§W? TOWOT TOJlMlW>4 TOWJ? 
OT®? ftc<M TO^TO? ?TTO 
TO°1?><yi ^ S9 I^T ; ® TOT l ®TO 
?lTO?? fTOTO TOTOTO?? CTOttfTT 
4rofB <?$ ismmtBt 

TOC?I 4? TOt?W c? *tf®tjf ^5 

to? tot c*ifl» ’■faiffi ^to-c? 

Rww c?? TO? TOlOTi l^TO ?>® 

©ro*f fcwfol 4TO-C? (3? to? 

Plfl» 1?®? TO TOW5 fTOTO? 

<TOt? TO* WH TO TO TO 
**i?n tow© ©micro tojictos 

Rc»IM ?J??I? TOT TOT I 14.03 I&Citl i£|?>fi> *1© 4?\ TO?? <*T3H? TOt ?f? C^NIC^I TO3C^I 
4TOT-C? 'ani<p'»l(.4 ?J??I? TO TO, tTO TO "TO^fB TO*fTO ®IPi<pI fffTO ?W I 

(a) TOlHjy® TO, TO5 TOB«T, C5C® TOUT TO R'©JlPt t? ^ITO TO® TO TO i 

(b) nit's* <pj|R>lu i£W «n*ulu TO TO TO? TO 1 TO5K? ?J??I? ?»?T TOT i 

(c) C*tO>? TOTO-C? <PM «ic«ki 8tlTOTO5T (Intestinal Obstruction) TO® TOT TO i 

(d) TOTO-C? PtMl f*t©?f®T * fcv&Rc® 'silks'* C?? TO?T TOT I 

(e) ^TO 4TOK? TO? ^JOTT cm TO? TO, PfiiWlPtal, TOW? t?«f? 

TO?t ?l? i 

(f) 4TOT-C? TOW? wl«iw cro? i«m» TO?, ©1^ 4 fB c?f©*csl?lf*tc© fBfwit? to?J 
?J??I? TO?f ?? 1 

toto-c?? TOsTcutrofl? 1?1 tot s T tot it tfk? cTOW W© to?c© ?t TO? cto?j sfcutTOfT? 
TO5TO©t 'o|«q«i*M suit's TOT I 4TOCTO CTOtCUt CUt^T? 4TOK? C?Q?1? TO? TO5K? TOUT TOST*!]?^ 

TO©r ?ifro *ifl? Iron? ftsf? toTcTOt %? cstro 1?c© tot i to©f© stcuiro? ?t to®t *i©?®l‘ 
CTC?C?? cTO ?T ©TOTOB? TO?*!]^* 4TO-C? TO TOT ^ I 



fBar 14.03: TO® 4?? TO?? 4TO-C? i 






































































14.4.2 'oihShciNlR 1 (Ultrasonography) 

^HyhwWtf^F tof Hto* C'o\sw< 1 ^pstgf^sjwt, 'stfW’lft ^ C®Wf TO I t*# 

tott ^ W TOtoro ■“H? <imN to to sitoto tos to to i *tro 

^pflw 1-10 w’lkl'ij'sf to 'TO 5 'aih5l' > i^l $ ftf^ TO TO i 14.04 Itot 

WTOt 2D TO* W’etfTO 'ailft^'a 3D 'SlHJal 4 1Mla!|lfa CTOBlt TOt I 

«ihj3l»icpil«nf¥ tot 5hfw5»ii<i Ww TOfi> ^tjjRxp *|^ to '^ra’ TO 

tonoto tow TOw tot to i *rtwto to TOto <to# ^ to 

’tto TOt toi wftaw oovofctt ot to#* eit^ftw <TO* TOt^n to |t*#iTOs# 

iton TOc* pwtw W*f to troto «lto<i c«to sfm toTOI to, eaflt c* w\s 

<*TOT TO *t TO#® ^5^ TO Wl CT TOW* to f* 5 # to*t TOt TO TOW* 

sff% w^lfl) TOrlwto tow sftoto, cttto *1 to i TO* to> wroTOft 
*t *rg* to* toto RobH'bw TO*lto to Tot tocW* to# tow attoto to 
W**t* Ifafstot* tto toot i ^ atfro^toiTO 5 ^to tocto® ^fWtro to *Ww® 
TO TO# *(ffcW fcaf* To I 



fs* 14.04: TOJtTO 2D TO? 3D TO^lCTOf^ ^f* l 


«lHjjl»lc,«iWlfv ftoem ^IspjcW ^*J <U<l^l*l <P^I TO 

(a) TOW3|WOTT5JtfTO TOOT *U?*£f toW TO* £)3jR»R«lw i to TOtoJ 

'ijtHo TO^Wi, #*, TOWR*? *T 'ai'"q|'o|R^» TOWT* ^,'oj|R erHI *1*, a^jf^RTOOT **# 
TO# ^s, RTOf TO* WroTO Wto l 
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'St» c l 


(b) to TUvS^I-d arcs ^ C*Nto , srtC>ra (Pelvic Mass) 

' 1 W*?r ^ i 

(c) WIWM l# OTT ^1? WQ <aiHJjl»IWWW Wt? 

i *iftat wq qM&Mfea ^ ^ <$% tfflNc* 

^MSiaiMWifr «Pr tom, i£ito ■m w 

^itobt ^t ^ri |t*#^rt*# ct=t ctm ffito m*? «Pl ^ 

aretot to^rr offrra ctoi «iHfy*iitB«i ^?n? to $nm h^i^i ^nc® 

^?n 

14.4.3*«H (CT Scan) 

15# '“Pf# ^wfer Computed 

Tomography Scan ^ i uMlsJlf^ 

larsirfar^ 4®fi> ^flto ^t 

totals «lf®to £®f% ^t i 

fifapntoiw ^ *k.«i aj^-cir ^>*1 ^r i 
mm *ro-c?r mi? w *tto? oe®M« 

<umt? BratRi* ®ra*i? tolft* sifst^R 

C'T'flftlT m l 15# ^JPT *TCSl iflR# i£T5T-C?i fife* 

(Stto ■*lfto ^jC? dffl-Gr to® w 

^ 4?? ^5Rr Mtc*t toi>«#4 sif®to 
mt® TO»| slfoRvlu W# ml? mj '0|(,1<P 
^PRT Glt% '*lffer fit“R Contrast >5?J 
Viwro*H mt ?? i 

^shhm ?mtm? am-a st1®to *tt®?i? •!? ?#i^to to CTflmt tom to ^m? 

mT ?? i£R# *#^f iFlto (Slice) 'q'®j*»l'H *ti? mnrf ?l? i <£R# <plto 

<sm\$ *i? 15# ^n? mt? m <stto me? *ito mt? ®r?to 

<rts® ar$-c? sftosl? ®m to, CTfljnt tom to #®hr «ilM4# mto ^®j=®IH 

i£R# ^ft*| ?j? £®f? <pc? (to 14.05) I a)®fc? wl^lw* i£J^ 4 s C? *iNti 

aito to m ‘iD«4 m# ®rc*i? ?*ito sttoR <?m\ ^?r i 




















































































'Ofolr 




to^to >»iii®it^ Rw 'qi^i (.<i3 < p a i ^n>n> c’igt ^ri^, t^® cto®^ 

"llteRT C®TM TOTO TOTO^ *||$P14 « ®C® «TtTOt <3It% "ifkTO CroCiM 

Rwifa® stfrol® Ml to fa® *nft i far* *«icfm ®i«wi c®iror 

fa&?$ toto ®?rc® to^ t£if& wv to4$«i to* to# fait® w i to "iftaw 
c«ro ®t to ®to cro®t "iftei® c®®tro totojcto fal® froiRi® ^f® £®f® to® 
TO® ®c® i*# TOfl® 

fofo'v j ilR'33|(/'i?i ^ swA to# 

WTO (fe 14.06) ^f%ro i 

t*# ^®jt® to fae® TOtor to 

TO®: 

(a) 1*# *«lM® TO^IJ "1%®® 

to® *«<iiD f*t®t ®r ®®f®, 

^TO, <a® ^sjttor t*fw ^ 



toq®t®i® i 


(b) 3FJTO TOR TOMMU 

®jmt® to® ®®i® to®? 1*# to=t 


fi>® 14,06: #1# ®®t® W l 

® 3 ®®t® ®>®T ®® I 


(c) ffl» 3 ®JtCTO stf®fa fi^TOTC® TO® TO® TO i (B&IICiW ^T®f® « ®I®*TOT 
®TO® TO® TO TO* <?# fi&WlCTO ®HTO*l® fiJjjjt® #t ’tf®®T c f TO 5 ! 1 ® TOt^ 
C 3 #^ stlfaii fa® ’TO i 


(d) ®Nt® Pifi> *9jlc*ra ^Klc^o C®®?T wlwl TOCTO ’?l®’ft® 3.WC5, f® ®t, *^1*1 

^®T CTO 1® ®f 1®*®T C®1Wl tS^TO ®TO 1% ®T C 5 # TOf C^TOT TOT I 

(e) "liter ®® TOshti toTO TO^ 1® ®f c*#^ PiR> *<pjh ®*c® ®tHl to i 

®®^®t: flfl> *®Jt® TO?T TO CTO^ TOT-C® TOTO TO TO ^ »lR*llCVrt fa> 
"^Bt® TO TO ®t i ^TO ®#t# ®twlt®l® TO C® TOTO TO TO TOat TOT 

"liter «uHlwi to fa® ’TOtot c 3 # ®j®®t® ®®t® W toc®toi 


14.4.4 (MRI: Magnetic Resonance Imaging) 

TOpro *iHmh to to® ®m *1 #, to w^toto "iftei® to to tototoi *itft to® 

(’Tlfro 8lf®# ®fa® TO® ®fa^tCTO TOt fivBfoTO CStl^T i) 


*oilr 
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c&faroFar s&m to?t csttfrr^ ttlwwww to* to TO, tot 
TOFT? R 13 K tbN^)*l to*t *tttor tot can^fpn ^ to^t cro* ■*!% to®i to 

'■olwi 1w *lR^'©«i •‘pw «£|^ sl&iilRc^ TOT R'Sfspiilii auHc/iR*? wce?l(.*i»i ( v q^»iln) i 
*l*fNRw|PW *\t ^wsm V|t5HlTT5<) TOT 1®f% TO 'SBtTOfi^ MWrlW»l ^T 
(<in'aiin«ii^ Mtt TOt (fe 14 . 07 ) 1 

(£|*|V0||*lva||$ CPfSt^s fj# ^Cttl-S TO»t iRT TOjff iTO I Rift 

tot «<rai-Gr *nto sitoft cttot to, twto'aifc tot tosh catto* torf ic t1$*tt^ 
tblTOWW) TO *tta (3f^a fwrt? %[«, Cb|*4)« TO*T UWf TOTI 1 tlta 
*Hfi? C5TOTO ^iRC^It'srt'i'Si CSfft^T RiTO ®1W ^TCCTOC® ^RiSulii tol 
%TO®1 "TO - “lllwti C5TOTO ^ajwtspsjffsfa S|ft>R*f fcsf?T TOT TO I 

Rft "9jR Rc.il *Tt TOl J 1 ’@ < l, 
t£H'qh«ll$. tore C*T*tM TOT TO I 
<fl>WRraft to CeN4M C®m 

ft^s C5TOTO TO®Tt TOT 

(TOT ?ITO 1Rift <# 

Write C#f TO3RT TOTO TO ^Tt, <?$ 
toto^ TO® TO]* «Pt W 
C^RT I Rift <*T^-G^ <U< 1 $Ji 1 TOl TO 

TOT TO TO^ CTO (.'s«tfts»i|vs|n t£R5^ ^jf% 

TO, (WliN^ttl c^ ^ I 

i ‘tto? c«ro cmt *im tow 

(CTTO: C*RT CTOt?) if|a|'0|ii|'0||^ TOT TO % 

^liH TO TO* vstiH *il'5C4 l v5'e*'s ^c<i 

R*i«3rl<P *tftRTO Ml 4*ilCN» *ltC3 i 

14.4.5 <£Rffcf'QS|1fa (Angiography) 

t^-TO TOJC5T ’•tffcTO iWHlPnlWl OlTO TO (TOtosI# TOTO TO TO I ^Tt^ftTO 4^- 
<sr to w#r ^TOITO c?fslt TO ^it to «roftraj|ifr tori to wtRrc® toft 

Contrast Material ^T fcTOflJ TOT (®1^) -giro <?TOt ^ I iMHlPlH OT *tffat 

lilt's 5,C<I PT*ltPT T5l^ CiTOl?T s?»K ^<pf5 ^ tiRS *H C<Plc»Hl ^<pR 'SlilJiR Rcil 
T^fro <?m\ ^?T I i£)t ^ ^RI% H»l1Uw TO ^JlRllJlil I ^JllvIlJlil to iWHlRlil 
i RPn» wtTRtlu ctr'QSJfa ^t?r wr tii°il^lii ^^-Cir c*ro?it ^ i val^ ^II<pI<i 

Cl 

or 



fS® 14.07: ^’STO^ ^iii^ W i 
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iwniPi’lwiM* <m m i *tw *r* sigiwr 

^rwtffa c«i^ CTT^nr ^n?ri 

7 Tfa1? e t® C*R^ ^fsPUt ®t*U v&tstaflt (£|*ilBf'QSM Wi, CT’JjPlt ^.C^: 



t$3T 14.08: <llt»ra ®,Rc^ Wflt^PTltr i5'5#TG5ftfW5 K^W C*T^JT ^TTCE^ ^lc*1«l 

^.Rt.'o if)»il©r'QS||p5 *f?T ■^1'olR‘p TOHI4. i 

(a) ^taHT^ftPRT (fBsf 14.08) I Wflff J* ^T TOT *<MR* 

gfaK '=rT, »nmk ^t ^t ^f <?ifi> IS<p'«1m ^fs? <phw> 

*ltC?J <*R\ «lj|l>IC<M '*|H*|»| WCVS '*rf?T I 

(b) K^\ smt^a^T 

(c) R^I*k 

(d) 1*kk M*1(/i1 ^PlJt $,c®i i 

l^t «n»wwwfe <Rk to *iftot Tiftaw 
<*HfBre4H*r to <sra# '•tffersf c«®c^ wfc tui^iwl ^ to cffiat 
<rok WhftowiM w#r IBf^it wr wi stH^nm 


*<?*► 









































8oi 


^'ifat'QSltsr TO¥ TOfTO ?[4 TO '©itfl» ^«ll TO I ii|«lfSr6JjlPS 

ftwi (.^.Iw m*i»i C*lfi> <fPmi twnlPiw sHlRr© <pw cTOt 
tom mro cro crotw 44fi> % (ring) sjm 4to Girot to cro 
£| J llR'» *IIm» £tC3t'Sf*ft?I SO®3 8H14 ?,(.'© TO I 

14.4.5 4w}h«pPt (Endoscopy) 

to?* ii tfto <it <ito (TO* toi»iR crom 

^r ^Tsstrofri tot to ^pHt 'ai»i*]wi« c«to ’tftot to 

^rtn (f^ 14.09) i 



f&at 14.09: (SraBlTOfa TOW *I1TO% CTORT 2#HT I 

<$c©l»i4l*f *ic«i ^ *<ic^ ^aT 3|1c4» i ft«i <il^« W|C4 C3t%^ -*tfto ftR*5 

©itHo t««w CTO TO i ^ TO - TO *pR<ih tof, «ilt«nl 

^ansp®fH srfrocro 'TOwr TO*t tot i c?it^fa 'H^wn ^foal"'© ^t mMI 4H» erMIfS 
^iiwifov® to* to <?it 4*nro fatter ^ to* c«®* to <ro m \ ctotto 
c^nc® to CTfi> totctoi* toc® to ■*iftra? c®®w* c®tc*r ®ro*t* t,'»'©w 

TOTCTO1* ®!4lMl W TO, ®l^ *j*fi> CTO1* TO ®r*lft<wh *HtoI* *J**|* TO to, 
CTOtC* ®ltWlt *|jf W#I £|f®TOT TO ®fiTOfat TO CTO TO I ""ito* W5JTO? 
44fi> TO«1t ajU^lM (TO* TO TO[ 5 CTO 10 TOfi^TO 4l$4lt4H 
44^ *lfe»T TO To I TOJ4fi> 4l$4l« 44^ fa>5* Sitof* to ^=TO <TC®r tr- 
fato ^psj^s fa$a ti* CTOt TO* TO I TOfifaj1®T 41^1* W5J*® TO[ TO TO»T 5 
C^IC4 10 TOSfl^T «pl^lura SjTOC^t'S 4C?I4 RPiRi5|<i C**tC4 C^f*t TO i 


TOr-«, *wP55R, w-io'sr caf*t 













































































4®wiw ^ PiPif® *j|pnn ^iwf desmspr ^rewr ®iwm ’fs 
« (?if& »il)w<j c®®e?r t®f®^ Pw-uh <?Nt w<m ^i 

«fl«»|awPr mm W ®1$mt WWlWl ^PiMK W, 8W^ m? «I*4MR4 
cm *lffat W <W?Rl CT <lfNpt m mj tircsmspr ^m mt m 

(a) m? ^cm %mwfi 

(b) *rtmi#, i f5K ^t c#r i 

(c) ’ft Sf'SR'T ®l®t I 

(d) C*l 5 lf® 3 T I 

(e) VjMlPH «l«J*fc4 ®Wi 

(f) wiw,^tcmm*itcm «^fi 

4M»i>H>fr mra w ctw? mp# w *w?? stm mtM m to <?$ 

* t t > '® ^k*m Sample f*kii Wl^fl *i'*M m? 2k?j|efC*i di>t ^|? R 1 ^ R 4 ^ ^l^fiR'Q <p*il 

?imi 

14.4.6 $Plfe (ECG) 

$Pifa ^ir ^w4»«BH»il®aarpr 

(Electro Cardiogram) “Iw* 



^Prf®F ^bt 


t£|^ (FlPtwft® 



£®f% »£|^ ^ •’iWP's C <> tf*t3' 

c®®?r ’tc®, m mrc*t 

^vf ^Ul ^Pltw m (f&3f 
i 4 .io) mm ^srrsrat mto 

<£$ fa'arfw mi® me® *t# i i£rt mtwi m m? WRTSt 

*iR^H mit <jI<j i ^Pifif PHuh "siwt <razHk^*i ^wl**p d*iM ot?t i 
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80'S 


?rtc® to?t *i<x4V6*tPit «W toi? to ■*tfc? $w*tfiHb TOtc® to 1 ^ 
Tjffr, ^ <ro? ^ to? TOfi> TOf*ti©? «i^h»iic«ii| toto «*fir TOItil to 1 stosMi* 
ctIot *i<tw^w r?TO TO toi '*i«(w^wl» TO? TOItF? to 

(fN 14.11) TO? Plli»W TO $W4«HH‘lRfa«l1? I 

TOW? ^ V\ipM 8l0eJ4fl5 ^pwdjl® (TO *HTO ??WCTO TO&T ?TOT 

to 1 ?f? cron vi^ TOffas TOTstfro wror Ml to to? tot <ro 

*ltQUt *<MA* TOlt TOfTOTO?! 



fi>3f 14.11: tf*#F C?f*l? c$TO ^iTTOf HjR ??CW I 


RTTOT? <?TO CTO? TO*r iTOC? ^?F? q^lfi, qflufilVB ^O TO’TOt? ?T ^CTO 

tot to ^f?fw tot toi IWi^ ®tom to? to Iron ?w wtoto? to»t 

Rpifem Rt?Nj C?a?T TO i TOflt®? C??? ^Ptfe? TO' TO WjMl TO?; 

(a) TOf*lE©? CTO? 'oi*4I'o|R^ >9 i* v M TOffa w K?c*m "TO wPl ?T 'TOf 

(b) WJlSfi* TOT TOPT 

(c) TOf*tC®? TO? TO TO TOTO 

^f?fw C?f*t?fi> TOTO ?TOT-??? C^ft? <qfl> TOTO TO ?%?? 05 TOTO TOfatfS? 
TOTO WETO TO TOST TO TOT TOW? C?l 4 t? ISfoTO? TO 4 ft ?flTOTO? 

?JTOl? TOT TO 1 


14.4.7 (ETT) 

$?wlet Exercise Tolerance Test TO ??fa*o TOTf $fift i ?JlTO ?T '«H^»i*i TOl? 
TO? Rp|l®f TOtCT 5 ^ TOt TO? TO^ 5 1 

^SlfTO TOTO TOf4® (TO C? MjrfTO »iKt4'6 WTC? (TOTE? ^TOTO TO? TO^tTO? 
Sf^5 wMfit CTOIt TO ?T 1 C?tte ?Mw ?tffTO TOTO ?t TOT? TOP? TOT TOPtro? 















































































































































8o8 




m w ^Pios?r ^ ^ wra^®t 

^,%©<T TOHlR WffK WM <7lfi> TOFF TO TO 

'*f 5 Tl® TOT l 

W> <Rim tot <3tte ^sl% ^ttffw *tter ^rom w$ mfu® ^ 

trot cMIm -^s ^ i »ifTO to 3iro ^ %<t %^^5M^r1rot 

dN^ro TJt=T toifii ^ ^ siWai 

^ro C5#r aw w cw ^t ^ i ?n*mm «*r* h44R^«im cai% 

<MCvs> 3||c<M I 

W» *iftet?r to to cst% ^<Pks ct <tf3ro^ ^jr $Pito 

c*rtw 1 TO to c<rt% fsfa w ^itTO 9mFs to tok i 

14.5 C^t PtaNwi *lnMR»H (Physics in Treatment) 


14.5.1 C?lf^QXSfatR (Radio Therapy) 


C?[f^SC?|?rlH *Wfi> ^wifet Radiation Therapy *NR>3 i wfvs'acMslf’f RC,t^ 


c^m Btomr aawto fifteen 
WUn <£|fi> ^S TOrt?T C»sT toW 
<U<W ^t ^ i C^f^QCSfalfto TOTO 

w^ 4 ^t-c«t toi^ to TOifir c^iw 
tot ^t tfft dw-csr TOmr <ffto 

C'ovon^lil fa*PM (DNA) TOT TO CTOT?T 
'^Ts'^IJt <P3l*l ■*pa|'s| "iB <PW OtST l ^<pB 

mm& to* ^rtcn c^to ewmfir 
wr Iroi qititiftd *i?r Hj&iicim tot 
*tot TO* ’’^a c^e^lR TO ** i 

osiw GTfascsi*ifr to Bl^^rt TO* 
to to*®^ Wm$ 4Micribi *j**i* 
<PW \5w>*»p^'oh <4*|-C* t'sB 4»3l ** i “1*ilc$ 
C*TO TOF OTfto TO TO 



t&^T 14.12: CS%'®8f9tf*f WI 


*o>ir 
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80 <t 


CtoBtfiMI ^ (f53J 14.12) I forifc ^ TORT C^IW TO OTT % 

m ^ to (Mi foil* ^ TOrm toi 5 *® TO’tR *ntot w^ ^ 
^c°i ^MtPRT C^Rs ^SirR *R -^f 

crotch ■5#?i to ^k® i ^| : to i 

14.5.2 «ifct*!lu»M <*T^ «W (Isotopes and Their Uses) 

c®nrat TOit <*rc# dnPw <?$ dnPw 

•Rtcsfa «il^o>ilcBl*t ^m\ 2t^f%r® 'mw<p drlc^ra faR«i «il^c»i1<5l*fw ^nR^Im 

tow *n«iit to tor ^Gmim tom to c®«rfiw ^ftpndJw w 

Wi f&toTO CTO TOm TO*$ <*ft C««r%*l 'ail^CTlcUW Wt? TOt (fit 
«>toici3i v tot cro tomromm croRTOTOmmTO to atn Atohm 

'Sf'IJ'Q ^$1 RRI 

■*tfto C^Rt <?FlWt TOT TO TO 'fllHM'olM toR CTlCTt OTtfto <7$ 

CTtfto *RtC$fr 9 #5It c f <RC*I W*tfij »M(.<P TOT TORIt Wi OTHto *lfmiR 

wttRr tsrj wMto cTOrt *foTOw TO twarfiM «tolt&R to TO& 
ffTOt ^ ^ CTt <TOto <a||told»Mfl»* toiR CSlW to& TOT rtlM *lton «Wt 
TO l TOtTO® '®tolC&1*lfi> TOT W RlWl TO TO* Rto c^c^ TOt W RTO TOt 
TO I 



f$3T 14.13: PET scan fTO <R*lt •*q|'»lR«p TO^ wlw-i >ipsw« 

toRR W'fa'Sft I 



































































8o4> 


c,\s©tRpil <^T^fS "BWStW PET ^t Positron Emission 

Tomography c<Hlc.*i t'®'s?Rs»$i 'ail$,t»ilw>l v tfi> ^1^5*1 <*M i Btlwl 9 ller5*i 

2j%‘ 9 W < if (anti particle) <£R^ ^TtW ^JjS ^jC5T ^ 9 t1 5 ©?' 

^5T i ^ *M (3 %5fR falfl® fa^> (33 ^551 i «?!w^ falfl® fa3> Tjfi> 
PlPrG “lf®3 ’Iffl (3 "Hte 4»M ^lleuHfS W»Mt C»lf5 (33 ^»W OT'SUt "*lfa1 

C 3 ^ ®*& (3(3 'oiNol OT 'qp«'9 'srht'o v llf<i ®T *RT, o*i(i> I5h» wMIsi 

^ CTftte 3(3 fa® *nfal ^stCBr? c&33 Rfoifl 3*3 (3333 i£Rsfi> 

"P 3*3 fa9T PET 3H$3 3*3 3\*&U33 C333 $Wt®i ®Plt 

offi C33 33U* *imi <£$ ms <3(3 W ®TC*t ftfllfyl 

«£W «Pt §FFt®i 313m '3(3C^ (fM 14.13) <?it WS (33 33\ m3 1 PET Sf 5 ^ 3t^33 
»(P®W<I «UMlM C^lE^I 

C®®tfa?T 33m W 1 ^ (3 C?mt fafa 3( ^2j®TC«t<r ^T*M® CW <Rt^I 

®t ^r, fas <sm fam« m(t 33 1 wmi*S-6o ( 60 co) <£wfl* *iw cs fawwft 
'4||^tlJM 33 m 3(3 SSJfflS ^rlgsl 8 ® (33(3 «IW <3 fas W3 ~33\ 33 I 
^rrmfa^-131 ( 131 i) ^ii^hc®w»<i f&fovii*i ^s, fi^^ns *£rf& 

3^33, Sf 'qlwh ^Sttfaf C333*\ 8lwil@?i "3S 3\ l 

^S\ 3*3 3m 44l*HMH f&faPIftr siftPlldSW ^^1^-32 ( 32 P) 

^ «p*iwi5 <iml« 33\ 33 1 



1. 'q IwK fa 3*?$ faj fares sot? 

2. #S*MvlfaslMS ^plt #)®IM 'SOTt? 

3. •lil'dR'Mic'Hi farstOTT ^l^6t’k'®« wwi sic^W ^?rf ^rtn? 

4. ’Ill^'aalc'l '0|^'ll«i 4*wl I 
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jolt's *hHR«h 
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5. '©R '8MlH ^t? 

6. ^h<ic^ ^cii ■9^1c»il <icsm ait'ol ^wl i 

7. aRsfij fcSR W—aR RQ I 

8 . *M , <!fa'S8kin \5vuiR\s w#s fi>R«,R c^rcar RTC®t «TtPt i 

9. C3ffl R*fc?R iSRJ <u«q^vs Rs^FlT TQQ GR i 

10. araj-ei - ^t? fliw R*f?r 'a fsf^R rr^R ^R i 
n. «ih£ht»ilallfr ■#5tc^ f&IWiiwwi caR lR*fa i 

12. aw^H'siR-apii rRjct sIRs R*fat Rg i 

13. >lRlc*ii C^R C^R <Rt*t R*f?r R3t R?r? 

14. ajE®1^R*f*f Tj^f < <Hcer ^?f? 

15. wi'S'sftxRlRt C^R ^RR?T Rift ^? 

16. aRJ *RGR $Plfe? RSR I 

17. CRR CRR C^af afR^QsjR ^Rf ^T? 

is. ^Rwidsm #? ffcfiwpiiww «<ifl» #t tpm ®rtc«i? 

sRt 

toeS* *iic*t 1W (V) fs^ Re 

1. R®t% RfW C^R foiifS ^vfsHs? 

i. '^['siRr S|f^$t 

ii. (.'s«rRa»ii rift^R ^R3R 

iii. c^wISjR 'q|R*»?h 

RtS? <R*Rfi> 

(^) i (*i) i 'Q ii 

(*t) i 'Q iii (*I) i, ii * iii 

2. X-Ray f*pc®u Rq* CRRt '*JT'OTR ^RR: 

(<F) X-Ray ^Rt 'aicem (*0 '5|t? 5 rc , lf*f X-Ray ^Rt RC5R 

(*f) ^*t &RJ Ws& <Rf*t (^f) ^5 C«fRRR5RTPR 






















8oV 


RO <£|*rf®f'SiSjTSI 0*0 crafts#* 

(«0 W» R) ^RR? 

4. ^jS w Wc«m "3R ^5^tW5t *iRR*t ^ 4‘1'olwy 

RO ^RC^5 "“Rfa r 0*0 X-Ray <£RT R*CCT 

(*0 gdIw 'oiyilcui ' s lt*trc 5 f RO "*fa '©sH ^R^R <PC3 

^sr%t 8W 

1.R^? 3tfs R DCFIC^I I CB^ttfR ■®RJ RR R-rRo vEtetra? ^TRI C4»lMl i£R» 
T&m ’ifW «*<Hh 'Q #FH WRR ®r*u '©Iw ^ < p[5 *lffat ^RR *R1*Hf 

Rfri ^MlaRwisJtRR Rwr RR *tffatfi> 4>4it*H «<ro «*r w ^w?r 

*fR*tf ^5 <p<a<.«n-s 1 

RO aprafiraft-tfR <3^ "^t? 

0*1) <*R s R RftrS taHwu ^Rsi? <3R? 

(«t) qef ^ppf^f ^ *f|<HT ^5 ^H^RWlSjlfW ^fwt * ^Sl I 
R0 Ryi tfffcr '©I*13 t<pkll [dR^R 2 f^%^ RtOW <p*]| <||c<l R? 'S'Q«I<I J ’l v k 1 H» 

Rq I 




ISL4 


2 . *rc^ <r>lRc'» ipto© Rt^t <£T$[-w Rrtlif cr & vslsR Rfi> ^R 

*RfsK R^r 1 *tMMlf“t Ri^ as Rt , *1car RuR® **IRR WQ Rff*! Rw R 5 ? *R 

RO ^"^if-R ^? 

0*0 <4ri-gr w®r rr^rrtsjiR ^r^r rr ^rt ^r R? 

(*f) TSSfHw tSRRf© rRR CRCsr Rffi> *wh *rc»r *ftc?r— RRUt 

<KSI I 

R) ^RRr <Rt% RR -*wiw< Rr^T Rwm <47 r^R ^rR 

■raRit ^tjI«i RRt 1 








































